Background: Child and adolescents growth and development knowledge is an essential part of Pediatric Nursing and it is also part of the nine essentials in Nursing Education. Although students find challenge to master this knowledge, limited literatures documented the knowledge deficit regarding child growth and development among nursing students. The purpose of this study was to assess senior nursing students' knowledge about normal child growth and development before and after Pediatric Nursing didactic and clinical courses.
Background
Knowledge of normal childhood human growth and development is an essential part of nursing educations and part of the NCLEX-RN test plan [2] . The Essentials of Baccalaureate Education for Professional Nursing Practice developed by the American Association of Colleges of Nursing (AACN), the essentials sets the standard for baccalaureate curriculums across the country [3] . Threaded throughout this document is the concept of caring for individuals across the lifespan, which requires a well-grounded knowledge of human growth and development. Another important consideration in curriculum design is the Registered Nurse (RN) licensure examination. One of the underlying beliefs of this test plan is an understanding of the human condition across the lifespan, and question content specifies developmental stages and transitions. A pediatric nursing course addresses the early lifespan years from infancy through adolescence. Every topic covered in pediatric nursing is approached using a developmental framework. Wellness care, health promotion, acute care, chronic care, and end-of-life care are related to the child's developmental level. In addition, clinical experience involves developmentally adapted assessment, communication, safety measures, and patient care technology [1] .
Although several anecdotal and clinical education observations have noted that the knowledge and application of child growth and development is challenging for nursing students and new pediatric nurses, little literatures is available on students nurses knowledge of child growth and development. Literatures also documented that pediatric nurses had had knowledge deficits regarding principles of growth and development [4] as well as primary care providers [5] . Extensive literature search revealed little evidence of empirical studies related to students' nurse and nurses' knowledge of growth and development. Studies that discussed nurses understanding of growth and development and child behavior were conducted many years ago (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) . Recent studies presented creative ideas for teaching child growth and development [6, 7] , however, no study tested students' knowledge about growth and development before they graduate and start their clinical career. The overall goal of this study is to evaluate the effectiveness of one program's efforts to prepare students to successfully pass the National Council Licensure Examination for Registered Nurses (NCLEX-RN) examination enabling them to practice as baccalaureate generalist nurses incorporating human growth and development into caring for young patients. Our purpose was to assess senior nursing students' knowledge about normal child growth and development before and after Pediatric nursing didactic and clinical courses.
Methods

Design and sample
A prospective, descriptive, pre/post study was conducted using a convenience sample of senior nursing students who were attending pediatric nursing courses during the academic year 2010-2011 from a Midwestern University. Students who attended and completed the didactic (3 credit hours) and clinical (2 credits hours) courses were eligible for the study. Students were excluded if they were taking either of the courses. A sample of 125 students completed the pretest and 123 students completed the posttest. Second-degree students were excluded from this sample because they were taking only the didactic course according to the school curriculum. Students had a previous required lifespan growth and development class during their sophomore year according to the curriculum.
Instrument
A questionnaire was developed by the researcher based on the NCLEX-RN test plan requirements and the nine essentials in nursing education. The questionnaire composed of 28 multiple-choice questions and designed to measure students' knowledge of child development on two main theories of development beside physical development. The questionnaire included three main dimensions presenting Erikson Psychosocial, Piaget cognitive development theories and physical development focusing on the main developmental tasks for each stage of development as required by NCLEX-RN test plan. We considered content validity by panel of two pediatric nurses and two Pediatric nurse practitioners. The questionnaire ended with six questions about students' demographics and previous experience with growth and development making 34 questions. We checked the internal consistency for the questionnaire and the Cronbach's alpha was 0.54. A score of one was given to the correct answer and 0 for the wrong answer giving a total of 28 points with a range of scores from 0 to 28. The types of questions were mainly remembering and understanding level of learning based on new Bloom's revised taxonomy [8] (90%) and application (10%).
Procedures
Upon receiving the IRB approval from Purdue University, we gave the students paper and pencil questionnaires before the growth and development lectures in the beginning of the semester and one more time at the end of the semester after the students finished their theory lectures and clinical practice. Data collected during the academic semesters of Fall 2010 and Spring 2011. Participation in this study was voluntary. We invited all the students to participate in each semester and we received around 90% response rate from each group.
Data analyses
We used descriptive statistics such as percentage, mean, Stander deviation and standard error to describe students' demographics and knowledge. To compare the mean knowledge scores of the students' pre and post semester, we used one sample t-test to find the differences in the scores of pre and posttest. We set 80% as an achievement level for the pre/posttests since the students had life-span growth and development course during their sophomore year. Data analyzed using SPSS version 19 th .
Results
Participants
The age of the students ranged from 21-24 years old with a mean age of 22.00 (SD= ±0.8) (N=125). Eighty five percent of the students were female. All the students had a previous course of lifespan growth and development. Majority of students (95%) had previous experience with children such as working in camps, baby setting or working in clinical settings.
Growth and development knowledge
The mean knowledge score of pretest was 16.50 (3.07), while the mean knowledge score for posttest was 18.67 (2.54). The students' scores showed weak knowledge in the different dimensions of the growth and development. Table 1 describes the pre and posttests mean scores in the different dimensions of the questionnaire. Although there was a significant difference in the total mean knowledge scores between the pre and posttest (t = 6.07, p <.0001), the students failed to achieve the 80% achievement in each dimensions and in the total scores in the posttest (see Table 1 ). Findings from the posttest demonstrated knowledge deficits in most of the dimensions of the questionnaire. Table 2 presents selected items from the questionnaire and students responses. Students had knowledge deficits regarding main concepts related to Piaget Cognitive development theory. More than 50% did not know what concrete and preoperational thought is, 83% did not know what personal fable is after finishing their courses. Almost 50% did not know the infants' developmental task according to Erikson Psychosocial theory and more than 40 % did not know the preschooler developmental task at the end of the semester. There was little improvement in students' psychosocial development knowledge (t = 2.23, p = .027).
Discussions
A sound knowledge of growth and development is critical in providing optimal and comprehensive care for child and family. It is also essential in detecting any developmental delay. The purpose of this study was to assess senior nursing students' knowledge about normal child growth and development before and after Pediatric nursing didactic and clinical courses. Finding of this study revealed weak mean knowledge scores even in the posttest after completing didactic and clinical practice. This finding is congruent with other study for medical students. Health care provider had insufficient knowledge about early childhood development and behavior [9] .
There was a significant difference in the student mean score between pre/posttest, however, students failed to achieve the achievement level of 80% at the end of the semester. Although no previous studies tested nursing students' knowledge about child growth and development, this finding is supported by other researcher who tested Pediatric nurses' knowledge of growth and development principles [4] . In her study nurses mean knowledge score was 27out of 35, which is a little higher compared to our students posttest scores 19 out of 28. These findings highlight the importance of innovative teaching strategies for teaching child growth and development in didactic courses and clinical settings such as case studies and scenarios with age appropriate developmental anticipatory guidance, developmental screening clinical day, and use of web-based modules to illustrate the main developmental milestones and concepts of developmental theories. An understanding of the principles of development will help student to plan appropriate activities that are stimulating and enriching experiences for children, and provides a basis for understanding how to encourage and support young children's engagement in their care.
The results of this study, however, must be considered in the context of its limitations, this study was conducted in one program, which limit the chance of generalization of the findings as each program has its strength and weakness. Although we have considered the content validity of the questionnaire, the internal consistency results was low. In addition, the questionnaire focused more on Piaget Cognitive development and Erikson Psychosocial developmental theories. Despite these limitations, this study is the first study to document nursing students' knowledge about growth and development and to highlight the need for teaching strategies that facilitate child growth and development knowledge transfer and application.
Conclusions and recommendation
Knowledge of growth and development is essential in all clinical settings that students' nurses will practice in such as primary care settings, acute care, or emergency care department. Findings of this study revealed students' knowledge deficit of normal child growth and development after completing their pediatric courses. These results address important issue to nursing education. Using online interactive modules and videos, using standardized developmental assessment guide, and using standardized assessment tools such as Ages and Stages Questionnaire may improve students and care providers' retention of knowledge of child development and behavior and guide their assessment process [10] [11] [12] [13] . Studies found these strategies effective in improving knowledge, self-confidence to conduct developmental assessment and improved students' perception about parental involvement in their child developmental assessment.
Implications to nursing education
Results of this study provides important insight to nursing education to find strategies to improve child growth and development teaching and use multi-strategies to ensure application of the growth and development knowledge into clinical practice. Creative strategies that improve students' growth and development knowledge retention and transfer such as case studies and scenarios that clarify the main concepts of the main developmental theories are warranted. More structured clinical experience to help students relate theoretical knowledge to practice such as developmental screening Day. Importance of focusing on the basic developmental theories concepts to be able to provide developmentally appropriate care.
